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J) Electrode structure for high frequency hyperthermia device. 



43) in an electrode structure for a high frequency 
hyperthermia device, an electrode unit incorporating 
an electrode is provided at the front end of a sup- 
porting arm, and an inflatable insulated bag is pro- 
vided on one side of the electrode unit, whereby the 
electrode unit is snugly brought into contact with the 
diseased part as the bag is inflated, and a cooling 
solution containing bag is detachably mounted on 
the other side of the electrode unit, whereby the 
solution containing bag can be readily replaced with 
a new one when broken, and the solution containing 
bag most suitable for treatment of the diseased part 
can be readiiy engaged with the electrode unit. 
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ELECTRODE STRUCTURE FOR HIGH FREQUENCY HYPERTHERMIA DEVICE 



safe 



SACKGROUNO OF THE INVENTION 



This invention -elates to the electrode structure 
of a high freauency Hyperthermia device which ts 5 
inserted into an oral cavity to treat a cancer tissue 
or the tike m its narrow part Oy heating it with high 
frequency electric field. 

Fig. 8(A) shows one example of a conventional 
high frequency hyperthermia device's electrode . to 
structure which ts inserted into a body cavity. 

The electrode structure, or an applicator com- 
prising an electrode and a solution containing bag, 
comprises: a elongated flexible pipe 71: an elec- 
trode 72 built in one end portion of the flexible pipe 1$ 
71: a cooling solution containing bag 72a combined 
suitably with the electrode 72; and a two-prongs- 
fork-shaped cooling solution circulating mouth 73 at 
the other end portion which is used to circulate a 
cooling solution to the solution containing bag 72a. 20 
The electrode structure further comprises: an elec- 
trode lead wire 74 led out of the pipe 71 so that the 
electrode 72 is connected to a high frequency 
electric source through it. 

As shown in Fig. 8(8). the applicator is inserted 25 
into the body cavity until the front electrode 72 
(with the solution containing bag 72a) confronts 
with the cancer tissue. An ordinary portable ap- 
plicator 75 (comprising an electrode and a solution 
containing bag; is piaced on the skin of the or- 30 
gamsm (human body) A m such a manner that the 
cancer tissue is located between the electrode 72 
and the portable applicator 75. Under this con- 
dition, a high frequency electric field is applied 
between the two electrodes, to heat the cancer 35 
tissue. 

In the above-described electrode structure, the 
electrode is integral with the solution containing 
bag. Therefore, if the solution containing bag is 
broken, then the applicator itself can be no longer 40 
used. On the other hand, in order to treat the 
cancer tissue formed at a complicated part, such 
as the body cavity, of the body, it is necessary to 
provide a solution containing bag which is suitable 
for a part to be treated (such as the bottom of the 45 
body cavity, the tongue, or the rear side of the 
tongue. In order to satisfy this requirement, since in 
the conventional applicator, the electrode is integral 
with the solution containing bag, it is necessary to 
provide a variety of applicators different m struc- 50 
ture. Furthermore, in the conventional electrode 
structure, the electrode is provided at the end of 
the flexible pipe, and accordingly it is difficult to 
fixedly hold the electrode which is inserted into the 



In this case ^erctorcre. :he tongue of the cane^t ?s 
utilized to : i*ec!y ~cic :he eiectroce This metnoa 
will cause r .pe patient 3 cam ana at *crst sum :re 
tongue w<th the not eiectrcce 

Furthermore, m the :ase wrere :he nseasec 
part ts treated by heating ,t /vim :ne eiecrroce 
structure, it >s essential to allow the eiectrcce :c 
suitably confront with the aiseased oart (career 
tissue). However, since, m this case, the eiectroce 
is inserted into the body cavity, it is impossioie to 
observe the electrode from outside: that is. it >s 
impossible to determine whether or not the elec- 
trode is correctly confronted with the diseased part. 
Therefore, heretofore the following two methods 
are employed to detect the position of the elec- 
trode inserted into the body cavity: in the first 
method, as shown in FIG 8(A). a measure 85 *s 
provided for the pipe 71. so that, when the elec- 
trode is inserted into the body cavity, its depth is 
detected by reading the measure 85: that is. the 
first method is of a visual system, in the second 
method, as shown in Fig. 10. a line 86 is formed on 
the pipe 71 by coating it with an X-ray contrast 
medium, so that the position of the electrode 72 is 
detected through X-rays. That is. the second meth- 
od is of an X-ray system. 

However, the two methods are disadvanta- 
geous m the following points: That is. the first 
method suffers from the following difficulty: In the 
case where the body cavity nas a bent part as m 
the case of the stomach, the pipe 71 inserted into it 
is bent there, and accordingly it is difficult to deter- 
mine the depth of the electrode 72 correctly, in the 
case of the second method of X-ray system, the 
electrode 72 is inserted into the patient in the room 
where the X-ray device is installed (i.e.. m the room 
which is different from the treating room, and the 
position of the electrode. 72 is confirmed through X- 
rays. Under this condition, the patient is moved 
back to the treating room. This will cause the 
patient a great pain. 



SUMMARY OF THE INVENTION 

) 

Accordingly, an object of this invention is to 
enmmate the above-described difficulties accom- 
oanymg a conventional electrode structure pro- 
vided for a high frequency hyperthermia device. 

More specifically, an object of the invention is 
to provide an electrode structure for a high fre- 
quency hyperthermia device m which a plurality of 
solution containing bags suitable for the diseased 
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~ec:rode m close contact with the diseased part is 
safer/ neid m the body cavity 

Another object of the invention ts to orovide an 
i ect'Cde structure for a nign frequency hyperther- 
mia :evice m which the position of me eiectrcce 5 
rsertec :nto the oody :avity :an be determined 
-eacny ana cositiveiy 

The foregoing objects and other objects of the 
invention have been achieved by the provision of 
the following electrode structures for a high fre- >o 
quency hyperthermia device: 

in an electrode structure for a high frequency 
hyperthermia device, according to a first aspect of 
the invention, an electrode unit incorporating an 
electrode is provided at the front end portion of a /5 
supporting arm. and a cooling solution containing 
bag is detachadty mounted on one side of the 
electrode unit. 

in an electrode structure for a high frequency 
hyperthermia device, according to a second aspect 20 
of the invention, an electrode unit incorporating an 
electrode is provided at the front end portion of a 
supporting arm, and an insulated bag which is 
elastic so as to be inflated or deflated is provided 
on one side of the electrode unit. 25 

in an electrode structure for a high frequency 
hyperthermia device, according to a third aspect of 
the invention, an electrode unit incorporating an 
electrode is provided at the front end portion of a 
supporting arm, and an insulated bag which is 30 
elastic so as to be inflated or deflated is provided 
on one side of the electrode unit, and a cooling - 
solution containing bag is detachably provided on 
the other side of the electrode unit. 

In an electrode structure for a high frequency 35 
hyperthermia device, according to a fourth aspect 
of the invention, an electrode and a cooling solution 
containing bag surround the electrode are provided 
at the front end of a flexible inserting tube, and a 
magnetic element is provided for the flexible insert- 40 
mg tube, for detecting the position of the electrode 
inserted into the body cavity. 

"in the electrode structure provided according to 
the first or third aspect of the invention, the elec- 
trode unit and the solution containing bag are de- *s 
tachably engaged with each other through de- 
tachably engaging means. For instance, engaging 
members are provided on the supporting arm so as 
to detachably hold the solution tubes extended 
from the solution containing bag, to fixedly secure 50 
the solution containing bag to the upper surface of 
the electrode unit. That is, the solution containing 
bag is detachably mounted on the electrode unit. 
Therefore, when the solution containing bag is 
broken by aging, the treatment can be performed 55 
merely by replacing the bag. For the same reason, 
a variety of solution containing bags can be pro- 
vided separately according to the diseased parts m 



• he oral cavity, ana therefore the solution contain - 
■ng bag most suitable for treating the ciseased cart 
can be couclea to the etectroce unit: that <s. the 
diseased oart can be most suitaDly treated 

In the electrode structure proviced accoromg to 
the second or third aspect of the invention the 
.nsulatea bag which ;s elastic so as to be inflated 
or deflated is provided on one side of'tne electrode 
unit After the electrode is inserted into the oral 
cavity and confronted with the diseased part, the 
bag is inflated by an air supplying device con- 
nected through a tube thereto. As the bag <s -n- 
flated. the surface of the bag is brought mto con- 
tact with the mucous membrane of the oral cavity 
which is opposite to that in which the aiseased part 
is located, whereby the electrode unit ts aoutted 
against the diseased part and is fixedly secured, in 
addition, the bag thus inflated provides a high 
insulation region behind the electrode unit, thus 
preventing the leakage of high frequency energy. , ; 

In the electrode structure according to the 
fourth aspect of the invention, the magnetic ele- 
ment (permanent magnet) is provided near the 
electrode. Therefore, the position of the electrode 
inserted into the body cavity can be readily de- 
tected by using a gauss meter. After the electrode 
is inserted, for instance, into the escohagus. the 
probe of the gauss meter is moved over the oody 
along the esophagus, in this operation, the position 
of the magnetic element, and accordingly the posi- 
tion of the electrode can". be confirmed from the 
deflection of the pointer of the gauss meter 

The nature, princioie and utility of the invention 
will become more aoparent from the following de- 
tailed description when read m conjunction with the 
accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 



In the accompanying drawings: 

Fig. 1 is an exploded perspective view show- 
ing one example of an electrode structure for a 
high frequency hyperthermia device according to 
this invention; 

Fig. 2 is a side view of the electrode struc- 
ture shown in Fig. 1; 

Fig. 3 is a perspective view showing another 
example of an electric cable employed m the elec- 
trode structure shown m Fig: 1 : 

Fig. 4 is an explanatory diagram showing a 
medical treatment with the electrode structure ac- 
cording to the invention: 

Fig. 5 is a perspective view, cartly as a 
block diagram, showing another example of :ne 
electrode structure according to the invention: 

Fig. 6 is a sectional view of an inserting tube 
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employed -n '.he electrode structure shown m Fig. 
5: 

- : g. 7 .s an explanatory diagram for a de- 
scription of a methco or determining tne position of 
-:he eiectrode inserted mto «he cavity when the 
eiectcoce structure shown =n F*g. 5 is employed for 
treatment of ire :iseasea cart: 

Fig 3(A) is a front view of one example of a 
conventional electrode structure which is inserted 
into the body cavity: 

Fig, 3(B) is an explanatory diagram showing 
a medical treatment with the conventional electrode 
structure shown m Fig. 8(A); 

Fig. 9 <s a front view of another example of 
the conventional electrode structure: and 

Fig. to is an explanatory diagram for a de- 
scription of a medical treatment with the conven- 
tional electroae structure. 

DETAILED DESCRIPTION OF THE INVENTION 

A first example of an electrode structure for a 
high frequency hyperthermia device according to 
this invention, as shown in Fig. 1. comprises: an 
electrode unit 2 at the front end of an insulated 
support arm 1: an insulated bag 3 provided on the 
rear side of the electrode unit 2. the bag 3 being 
expandable; and a solution containing bag 4 de- 
tachably mounted on the uoper surface of the 
electrode unit 2. 

The insulated support arm 1 is a relatively flat 
pipe whicn is rectangular m. section and open at 
both ends, and it is made of insulating material 
such as plastics. The support arm i has the elec- 
trode unit 2 at the front end. An electric cable 1 1 is 
built in the support arm 1 in such a manner that it 
is connected to an electrode 21 in the electrode 
unit 2. The support arm 1 has a base end part 1a 
at the other end which is larger than the other part 
and is fixedly held with a fixing arm 5 (as shown in 
FIG 4) when the applicator is inserted into the oral 
cavity. The base end portion of the cable 1 1 is 
extended from the base end part 1 a of the support 
arm 1. and is connected through a connector na 
to a high frequency voltage generating means (not 
shown). A plurality of engaging means 12 such as 
elastic pawls are formed on the upper surface of 
the support arm 1 ; in other words, the elastic pawls 
and the support arm are molded as one unit. The 
solution tubes 42 and 42a of the solution containing 
bag 4 (described later) are detachably engaged 
with the elastic pawls 12a. 

The electrode unit 2 is made up of a disk- 
shaped electrode casing 22, and the electrode 21 
sealingiy built in the casing 22. The electrode 21 is 
made of an electrically conductive metal such as 



ccooer or aluminum, or an electrically ■ conductive 
resin. The electrode 21 is connected to the cable 
11. and then molded »n the casing 22 with an 
•nsulating mater<ai such as silicon or latex. 

5 The msuiated bag 3 is provided on the lower 

surface (rear surface) of the electrode unit 2 
(electrode casing 22). More soecificaily. the in- 
sulated bag 3 is coupled to the electrode unit 2 by 
securing its open end to the lower peripheral edge 

jq of the electrode unit i The insulated bag 3 is 
connected through an air tube 31 to an air sup- 
plying device 32. so that it is inflated or deflated by 
operating the latter 32. In the case of Fig. i. the air 
supplying device 32 is made up of an air cylinder 

'5 32a and a piston rod 32b. The air tube 31 is fixedly 
secured to the lower surface of the support arm 1 
with belts 31 a or the like as shown m Fig. 2. 

The solution containing bag 4 comprises a 
disk-shaped bag 41 made of a macromolecuiar 

20 material high m elasticity such as silicon or latex 
rubber. The aforementioned two cooling solution 
tubes 42 and 42a are inserted mto the solution 
containing bag 4, and their free end portions are 
connected to connectors 43 and 43. respectively. 

25 which are connected to a cooling solution circulat- 
ing device (not shown). Inside the bag 4. the end of 
the cooling solution tube 42 is closed as shown m 
Fig. 2. and the end portion has a plurality of pin 
holes 44 through which- the cooling solution is 

30 supplied mto the bag 4. The cooling solution m the 
bag is discharged through the other cooling solu- 
tion tube 42a. The cooling solution tubes 42 and 
42a are made of hard resin or the like m such a 
manner that they are integral except for the parts 

35 close to the connectors. The cooling solution tubes 
42 and 42a thus combined are detachably engaged 
with the above-described engaging members 12 
(elastic pawls 1 2a). A temperature sensor locking 
member 45 with two through-holes 46 and 46 is 

40 provided on the upper surface of the solution con- 
taining bag 4 at the center. The end portion of the 
lead wire of a sensor circuit 47 is inserted into one 
of the two through'hotes 46. and then bent mto the 
other through-hole 46. so that it is fixedly secured 

45 to the locking member 45. 

Rg. 3 is a perspective view showing essential 
components of another example of the electric 
cable 1 1 . 

In the case of Ftg. 1, the electric cable n is 
so extended long from the base end of the support 
arm 1. and connected to the high frequency elec- 
tric source. On the other hand, m the case of Fig. 
3. the electric cable 1 1 is extended short from the 
support arm 1. and its base end portion is formed 
55 mto a connector 11b. In this case, the support arm 
1 and the connector 11b may be formed as one 
unit. Therefore, by forming a connector receiving 
means (not shown) on the fixing arm 5 which 
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: ~~cr:s - n © suoport arm i wnen -he electrode 

v.iH ... - :u3 .aooncatorj is -nsertea into the orai cavity. 

:ac ? . ' C:y current ana positioning the e<ectroce can 

~ -j. : 3rr-ea out simultaneously 

,v:r r-e eiectroae structure thus constructed. 
:*e' „ cer -ormai conditions tne :ooiing solution >uoes 

"■t 2 ^2 arc *2a are rixealy neic oy the engaging mem- 

e n- :arS i2 ana 'he solution containing oag 4 are neid 

2 by :n :ne upper surface of the electrode unit 2. For 
scge rstance when the solution containing oag 4 is 

3 is crcnen by aging, it can be readily removed from 
3U P" ;ne electrode unit 2 merely by disengaging the 

ed by ;oonng solution tubes 42 ana 42a from the engag- 

n © a,r ng members 12: that is it can be readily replaced 

lincier oy a new one. In addition, for the same reason, in 

ixedly -rearing the diseased part by heating it. the solution 

arm i containing bag on the electrode unit 2 can be 
readily replaced by one which is most suitable for 

ses a r he diseased part. Thus, the treatment of the dis- 

ecular eased part can be most suitably achieved. 
' 'atex m seating the diseased part m the oral cavity 

button 0 y neating. as shown m Fig. 4. the support arm 1 is 

Diution ne | d Wltn tne fj xm g arm 5 ( a nd under this condition 

ns are ;ne 9 i e ctrode unit 2 (electrode 21) is inserted into 

:tively. ^e oral cavity until it is brought into contact with 

rculat- ; ne diseased part. In this operation, she surface of 

end of t ne solution containing bag 4 on the electrode unit 

own m , s o rou gnt into contact with the diseased part. And 

of pih an ordinary portable applicator 6 supported by an 

r .ion is arm 61 is piaced on the skin of the body (the 

,; tn ^ e cheek) so that the diseased part is between the 

5 solu- aiectroae unit 2 and the applicator. Under this 

-12 and :ondition. the air supplying means 32 is ooerated 

, such a 'o supply the compressed air mto the msuiated bag 

e parts 3 E o inflate the tatter 3. In this operation, as m- 

n tubes dicated by the phantom line m Fig. 2. the bag 3 is 

ngaged -inflated m the opposite direction to the solution 

>ers 1 2 containing bag 4. That is, the insulated bag 3 thus 

locking inflated is brought into contact with the mucous 

a 46 is membrane of the orai cavity which is opposed to 

on con- :ne diseased part, while the electrode unit 2 is 

n of the fixedly held in such a manner that it is abutted 

nto one against the diseased part. Under this condition, a 

into the n ,g n frequency electric field is applied between the 
secured ; W0 electrodes, to treat the cancer tissue m the oral 
cavity by heating, the insulated bag 3 operates not 
essential on | y t0 cause the electrode unit 2 (electrode 21) to 
electric suitably abut against the diseased part, but also to 
provide a high insulation region behind the eiec- 
)ie 1 1 is f r0 de 21 . thereby to prevent the leakage of the high 

support frequency energy, 
xy eiec- i n the above-described electrode structure, the 

a of Fig. support arm 1 is made up of an insulating material, 
from the and the electrode 21 is provided at the end of the 
s formed support arm 1. is connected to the electric cable 
;oort arm *nich is extended along or inside the support arm 
3 as one 1 . However, the electrode structure may be modi- 
recewing : ; e q as follows: The support arm 1 is made of a 
5 which 



metai material such as a copoer plate tn such 2 
manner that >t has a circular electrode at the ena. 
Alternatively, the cooling solution tubes 42 ana 42a 
are accommodated m an arm /vnich is detacnabiy 
5 secured :o r .ne suoport arm \ *uh screws or the 

As was oescnbed aoove. ;n ;ne eiectroce 
structure according to the *nvention. (he eiectrcce 
unit and the solution containing bag are separable 
•0 from each other. Therefore, m the case where the 
solution containing bag is broken by aging, :he 
treatment can be earned out merely by replacing 
the broken solution containing bag with a new one. 
with the results that the running cost is reduced. 
?5 and the medical treatment is clean. Furthermore, m 
treating the diseased part, the solution containing' 
bag most suitable for the diseased part can be 
selected, and combined with the eiectroae unit, 
with the results that the treatment ts earned out 
20 correctly. In addition, with the electrode structure of 
the invention, after the electrode unit is confronted 
with the diseased part m the oral cavity, the in- 
sulated bag located behind the electrode unit is 
inflated, so that the electrode unit is abutted 
25 against the diseased part, while the bag thus in- 
flated provides a high insulation region behind the 
electrode whereby the leakage of the high fre- 
quency energy is prevented. 

Another example of the electrode structure for 
30 a high freauency hyoerthermia device according to 
the invention, as shown tn Fig. 5. comprises: a 
flexible inserting tube 1(31: and an eiectrcce 1 02 
and a solution containing bag 1 03 which are pro- 
vided at one end of the inserting tuoe 1 0 1 
js The inserting tube 1 01 is in the rorm of a 

cylinder having a predetermined length which is 
made of a macromolecuiar material or latex rubber 
which will not affect the organism. The inserting 
tube 1O1 has the electrode 102. the solution con- 
jo taming bag 103. and magnetic elements 104. As 
shown m Fig. 6. the inserting tube 1 01 has a guiae 
wire inserting hole 1 1 1 formed along the central 
axis, and a cable inserting hole 11 2. solution tube 
inserting holes 1 1 3 and 1 1 3a. a temperature sensor 
45 lead wire inserting holes 11 4 and 11 4, and an air 
supplying tube inserting hole 11 5 formed around 
the guide wire inserting hole 11 1 in such a manner 
that those holes are extended in parallel with one 
another. 

50 The guide wire inserting hole 11 1 is used when 

the electrode 102 is inserted into the body cavity. 
That is. a guide wire (not shown) which has Deen 
nserted into the body cavity is inserted mto the 
noie 1 11. so that the electrode 102 (accordingly the 

55 :rsertmg tube 101) be smoothly inserted into the 
body cavity. An electric cable 1 21 is inserted into 
the cable inserting hole 11 2. One end portion of the 
cable 121 >s connected to the electrode 102. and 
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me otner end portion ts extended from the base 
cyimaer of me inserting rude and connected to a 
connector 1 22. The connector 122 ts connected to 
a connector i 24 of a nign frequency voitage gen- 
erating -r-eans 1 23. so that nigh frequency voitage 5 
•s aooiiec :o the eiectrode 1 02 Cooimg tubes 1 32 
ana 1 32a are -rserted <nto the solution tuoe insert- 
ing -^oies H3 ana ii3a respectively One end of 
the cooimg tube 1 32 is connected to the solution 
circulating imet i»6 of the inserting tube 1 0 1 . and <q 
one ena of the cooling tube 132 is connected to 
the solution circulating outlet 116a. The cooling 
tubes 132 and 132a extended out of the inserting 
tube 101 have connectors 133 and 133a at the 
other ends. The connectors 133 and 133a are . T 5 
connected to cooling tubes 1 35 of a cooling solu- 
tion circulating device 134. so that the cooling 
solution is circulated into the solution containing 
bag 103. 

T emperature measuring !ead wires 151 are in- 20 
serted mto me temperature' sensor read wire insert- 
ing holes 114 End portions of the lead wires 1 5 1 
are connected to temperature sensors 1 05 
{'described later), and the other end portions are 
extended out of the inserting tube 1 01 and con- 25 
nected to connectors 152. wmch are connected to 
a temperature measuring unit 153. so that the 
contact temperature of the solution containing bag 
with the surface of the organism is measured. An 
air supplying tube 1 6 1 is inserted mto the air :o 
supplying tube inserting hole 1 15. One end portion 
of the air supplying tube 161 is connected to an 
electrode inflating bag 1 06 (described laten. and 
the other end portion is extended out of the insert- 
ing tube 101 and connected to a two-way vaive 35 

162. which is connected to an air supplying unit 

163. so that the electrode enlarging bag is inflated 
or deflated. 

The electrode 102 is in the form of a cage- 
shaped cylinder made of thin wires, and it is fitted -*o 
on the front end portion of the inserting tube 1 01 . 
in other words, the front end portion of the inserting 
tube 101 is inserted into the cylindrical electrode 
102. and both ends of the cylindrical electrode 102 
are secured to the front end portion of the inserting ^5 
tuoe 101 As shown in Fig. 6. the electrode inflating 
bag 106 is provided between the cylindrical elec- 
trode 102 and the inserting tube 1 01 - The electrode 
inflating bag 1 06 is made of a material such as 
macromolecular material or latex rubber so that it is so 
inflated or deflated by injection of air. Normally the 
bag is kept deflated. The bag 1 06 is inflated or 
deflated by operating the air supplying unit 1 63. so 
that the distance between the electrode 1 02 and 
the diseased part is changed (decreased or m- 55 
creased) thereby to effectively heat the diseased 
part. 

The solution containing bag 103 is an elastic 



bag made of a material such as macromoiecuiar 
material or ! atex ruober. and it is secured :o the 
inserting rube 1 01 -n such a manner that »t sur- 
'ounds the cyimcncal eiectrode 1 02. Normally the 
cag 103 -s '<ept aeflated being substantially m 
contact with the electrode 1 02. As was described 
aDOve. the inserting tube 1 0 1 has the solution cir- 
culating >niet 116 and the solution circulating outlet 
116a on ooth sides of the electrode 102. As the 
cooling solution is supolied mto the solution con- 
taining oag 103 by the cooling solution circulating 
device 134. the bag 1 03 is inflated so that the 
cooling solution is circulated through the electrode 
102. 

T he temperatur e sensors 1 05 are sensor 
probes bonded [Jo the upper and iower surfaces of 
the solution containing bag 103 . and are used to 
measure the contact temperatureof the surface of ~ 
the organism an31He"sbiutiori"containing bag 1 03. 

One of t h e speci fic" features of the electrode 
structure shown in Fig. 5 resides m that magnetic 
elements i04 for confirming the position of the 
electrode inserted are provided at the front end 
portion of the inserting tube 101. 

In the case of Fig. 5. the magnetic elements 
104 are permanent magnets which are buried m 
the front end portion of the inserting tube 1 02 near 
the electrode 102. 

in the case where the above-described elec- 
trcos structure for a high frequency hyperthermic 
device ts used to treat the diseased part m the 
body cavity by heating it. first the inserting tuoe 
'01. i.e.. the eiectrode 1 02 is inserted mto the body 
cavity. 

As shown m Fig. 7. the position of the eiec- 
trode 102 inserted into the body cavity >s detected 
by using a gauss meter. For instance m the case 
where the cancer tissue is in the esophagus, the 
electrode 102 (the inserting tube 1 01 ) is inserted 
through the oral cavity mto the esophagus near to 
the diseased part (which has been confirmed 
through X-ray examination). Under this condition, 
the probe 171 of the gauss meter 1 07 is moved 
along the esophagus. During the movement of the 
probe 171. the pointer of the gauss meter will 
deflect maximumly when the probe comes to the 
position of the electrode 102. Thus, the position of 
the electrode 102 inserted into the body cavity can 
be detected readily. Hence, the electrode 102 can 
be positioned suitably with respect to the diseased 
cart m the esophagus as follows: While the elec- 
trode i02 is being inserted, the probe 171 :s 
moved along the esophagus so as to detect the 
position where the pointer of the gauss meter de- 
flects maximumly at all times; that is. while the 
present position of the electrode is being detected, 
the electrode is inserted into the esophagus until it 
is positioned suitably with respect to the diseased 
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- Mere scecificaiiy at the diseased oosition. -he 
, . : r ;ne eiectrode <s adiusted so that the 
: : : -eter indicates a maximum value m the 
... . r : i ;re arrow A (Fig. 7V ana then the orobe 
-■ 5 — -vea :n the electron of the arrow 3. to find 
-cmt -vrere the gauss meter indicates a maxi- 
- ,-aiue "^he cross cemt or the maximum value 
• - .*r r. ;ne direction of the arrow 3 and the maxi- 
-■^m /aiue point m the direction of the arrow A ts 



on- eiectrooe insertion point. 

:mg in the eiectrode structure shown m Fig. 5. the 

the -rnodte point of the eiectrode is about 50 mm from 

:de re connecting point of the solution tube 1 32; that 
s. the middle point of the electrode is slightly 

■sor soaced from the magnetic elements 104. With the 

5 of snort distance therebetween taken mto account, the 

i to oosition of the electrode can be correctly deter- 

3 of mined. 

3. Owing to the provision of the magnetic ele- 

ooe ments 1 04. the position of the electrode can be 

etic 'eadily detected merely by using the gauss meter, 

the ana the eiectrode can be positioned suitably with 

end respect to the diseased part, with no pain given to 
the patient. 

jrits In the above-described electrode structure, the 

i m permanent magnets 104 are positioned in the front 

'•ear and portion of the inserting tube 101; however, it 
should be noted that the invention is not limited 

iec- thereto or thereby. For instance, the permanent 

mia magnets may be provided near the electrode 102. 

the or mside the inserting tube 1 0 1 at the middle of the 

ube eiectrode 1 02. 

ody in the aoove-oescribed electrode structure, -he 
magnetic elements for detecting the position of. the 
iec- electrode inserted mto the body cavity are provided 
:ted for the inserting tube having the electrode at the 
:ase end. as was described above. Hence, the position 
. the of the eiectrode inserted into the body cavity can 
rted be readily detected by using a gauss meter. Even 
ir to when the inserting tube is slackened in the body 
med cavity, the electrode can be positively located. Por- 
tion, thermore. the provision of the electrode structure of 
)ved the invention, unlike the conventional one. eiimt- 
the nates the use of an X-ray device to locate the 
*iii electrode, and makes it unnecessary to move the 
the patient for confirmation of the position of the elec- 
n of trode inserted mto the body cavity, thus relieving 
can the patient of pain as much, in addition, even if the 
can eiectrode is shifted in the body cavity during treat- 
ased mem. the present position of the electrode can be 
2iec- detected immediately, if necessary, during treat- 
i is ment the electrode can be moved "to a position 
: the suitable for treating the diseased part, or to in- 
- de- crease the heating region. Thus, the effects of the 
: the mvention should be highly appreciated, 
cted. While there has been described m connection 
ntil it *ith the preferred emoodiments of the invention, it 
ased *iii be obvious to those skilled m the art that 



various cnanges and modifications may be mace 
therein without departing from the mvention and =t 
is aimed, therefore. :o cover m the appended 
claims ait 5ucn cnanges and modifications as fail 
5 within the true spirit ana scooe of the invention 

Claims 

to 1 An eiectrode structure for a nign frequency 

hyperthermia device, which comprises: 
a supporting arm: 

an electrode unit incorporating electrode which ts 
provided at one end of said supporting arm: and 
;s a cooling solution containing bag detachably moun- 
ted on one side of said electrode unit. 

2. An electrode structure for a high frequency 
hyperthermia device according to claim i. m /vhicn 
said supporting arm comprises: 

20 means for engaging solution tubes of said solution 
containing bag on the surface of said supporting 
arm. 

3. An eiectrode structure for a high frequency 
hyperthermia device, which comprises: 

25 a supporting arm: 

an eiectrode unit incorporating' an eiectrode wnicn 
is provided at one end of said supporting arm; and 
an insulated bag which is elastic so as to ce 
inflated or deflated, said insulated bag being pro- 

20 vided on one side of said electrode unit. 

4 An electrode structure for a nigh frequency 
hyperthermia device, wnicn comprises: 

a supporting arm: 

an electrode unit incorporating an electrode wnicn 
35 is provided at one end of said supporting arm: 

an insulated bag which is elastic so as to be 
inflated or deflated, said insulated bag being pro- 
vided on one side of said electrode unit; and 
a cooling solution containing bag detachabiy moun- 
iO ted on the other side of said electrode unit. 

5 An electrode structure for a high frequency 
hyperthermia device according to claim 4. in wnicn 
said supporting arm comprises: 

means for engaging solution tubes of said solution 
as containing bag on the surface of said supporting 
arm. 

6. An electrode structure for a high frequency 
hyperthermia device, which comprises: 
a flexible inserting tube; 
50 an electrode provided at one end portion of said 
flexible inserting tube; 

a cooling solution containing bag surrounding said 
electrode; and 

a magnetic element provided for said flexible m- 
55 sening tube, for detecting the position of said eiec- 
trode inserted into the body cavity. 



EP 0 368 161 A2 




EP 0 368 161 A2 



FIG. 4 
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FIG. 6 
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